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The present invention relates to a foodstuff More particularly, the present invention .

“ " telates to a foodstuff comprising at- l&st one functional ingredient which has been

genera_ted in situ by a conversion agent.

**" “Traditionally food was prepared in the private households and the constituents of the -

-food or of the foodstuff were brought to the knchen of the household where the food or - -

' foodstuﬁ was prepared shortly before consumpnon_

~1‘o'. _ : - .
"-"'Industnal ‘development mcreased the demand: for the reduction of the:time and effort
" required to prepare food or foodstuﬁ‘s “Thus there has. been a massxve expansron in the.

JRE

"xndustnal preparauon of food.

Recently, there has: been mcmased demand for . unprovements in - the quahty of _ )
dustnally prepared food. In part.u:u.lar there is demand for improved taste, eating

- quality and shelf life. Inan attempt to address these demands for improved foodstuffs,

industrial food producers have utilised and have relied upon functional mgredrents to

R meet the demands for quality and shelf life: . Functional mgredlens such as emnlsxﬁers, '

.20 -

hydrocollords preservanves, antroxrdants colounngs and flavourings are wrdely used in

" “the food industry.

- * More - recently, there has been demand "from- consumers to reduce ,the 'number-:.'*of -

25

30

addmves, such as functlonal mg:redxents included i in foodstuffs. Thus, there is a desire

to. prepare industrially foodstuffs meeting the quality requrrements of consumers whrlst

- ninimising the number of additives in the final foodstuffs. -

Both Douglas B. Samey ef al., Enzymatrc ‘Synthesis of Sorbitan Esters Using a L,ow# _
Boiling-Point Azeotrope as Reaction Solvent, Biotechnology and Bioengineering, 1997
vol. 54(4)-and J. A. Arcosm ef al., Quantitative Enzymatic. Production’ of '6.0-

* Acylglucose Esters, Biotechnology and Bioengineering 1998 :57(5), teach the use lipase

for the production of emulsifiers. The teachings require the synthesis of emulsifiers in
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an organic so'_lvent system. Thé, éntulsiﬁer is then isolated from the organié_ solvent.

_' system before use in food.

A. Coteron et al., Reactions of '_OIiVe "Oil. ahd Glycerol over Immobilised Lipases, _' R
JAOCS, Vol. 75, no. 5 (1998) reports the use of immobilised lipase in the reaction of '
olive oil and glyceml Subsequent to the reaction the. immobilised lxpase is removed_ o

from the rmnon nuxture

JP-A-90188214 reports the_use of an immobilised Lipase for the hydrolysis and ester

exchange of tnglycende In this proccss part of the tnglycende is pamally hydrolysed -
to free fatty acid. The pamally hydrolysed tnglycende product is used for productmn of

",marganne

US-A-S 288,619 nelates to enzymanc methods for the producnon of oils or fats. havmg a
specific fatty acid proﬁle ln partmular, US-A-5,288,619 discloses the use of a hpase to.

’transwtenficanon two - oils or fats. A particularly: preferred embodiment: of this.
. document uses-an. lmmobx.hsed hpase The resultant oils or fats, the requu'ed specific. - -

fatty acid profile, may subsequently be mcorporated ina foodstuﬂ' or food matenal- JFor
example the uanswtenﬁed oils/fats may be incorporated in a margarine recipe. . -

US-A-4,865 866 teaches the use of a hpase to rearrange by uansestenﬁcanon the fatty A

v -acids components of a fat/onl The disclosed lipases are immobilised, for example by
' - support on. Celite. __»Th: process is pcrformed to. provide 4 fat/oil composition having a

specific fatty acid distribution. The fat/oil composition obtained by the
transesterification may be incorporated in a foodstuff such as a plastic emulsion product
€.g. a margarine or low fat spread. .

"JP-A-5211852 discloses the addition of a lipase to a mixture of water and less than 30%

oil. The product prepared in this method may be used in the production of mayonnaise.
The mayonnaise is prepared at a temperature such that the activity of lipase is not

‘reduced. In the procedure of JP-A-5211852 the oil is degraded to free fatty acid or fatty

acid salts(soap) and glycerol which may provide the emulsifying properties. However, |

&
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this may be problematic as the emulsification properties of this feacﬁon product will
depend on the pH of the mixture. This is because the effect of fatty acid is pH-

. depéndent. At low pH free-fanty acid: is present in the acid form which has low
" emulsification properties: “At alkaline pH however free fatty acid is available as a soap, '
" which is known to have good' cmlﬂsiﬂcation'propcrties For the production of a creamy

substance described in JP-A-5211852 this may not be a probl However, for other - A

foodstuﬁ's this may be a problem. For example, in marganne production pH is.adjusted

" to 4.5 or 5.5 or other pH values dependmg on the recipe. In this case the effect of free -
" fatty acid formation by the lipase w;ll impact on the emulsification of the foodstuﬂ'.

The present invention addresses the pioblehx_of the prior art

According to a first aspect of the pme“m invention there. isprovided use of a conversion

agent to ‘prepare from a food material a foodstuff comprising -at least one. functxonal
xngredxent, wherem the at least one functional mgredlent has been generated ﬁ'om at

’ last one constituent of the food matena.l by the convexsnon agent.

‘-Aceording' to a second. aspect of the present invention the're is-provided a "process for

preparing a -foodstuff comprising the steps of (i) providing a food material; (ii)
contacting the food material with a comiersiox; agent such that a functional ingredient is
generated by the conv_ersion agent from at least one constituent of the food material. A

Accordxng to a thu'd aspect of the present invention there is provided a foodstuff

prepared from a food material, wherein the foodstuff comprises .at least one functional

ingredient, and wherein the.at least one fimctional ingredient has been generated from'at )

least one constituent of the food material by a conversion-agent.

By the term “functional ingredient” we. mean a c'onstituen'tvof the foodstuff which
performs a specific function in the foodstuff, Preferably by the term “functional
ingll-edient".we mean an emulsifier, hydrocolloid, preservative, antioxidant, colouring,

flavouring, and/or viscosity modifier. Preferably by the term “functional ingredient™ we - -

mean a constituent of the foodstuff which has one or more of surface active properties,

RS-
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antioxidatiVe effect, anti-bacterial effect including bacteriostatic _effect ‘and/or - - ..
-bactericidal effect and viscosity modifying effect, nrefetably ‘viscosity _irnproving,eﬁ'ecg PR

By the term “foodsmﬁ" we mean a substance. which is- smtable for human or ammal R

consumption.

The above aspects of the present invention are advantageous as tbey ‘overcome - the -

problems assocxated vvlth the pnor art.

The present invention utilises a converston agent, such as enzyme, dtnmg the'- .
production of a foodstuﬁ' to generate one or more fnncnona] mgredxems, for example. ..o
_emulsifiers, antioxidants or preservanvw, ﬁ-om a consntuent of a food matenal (ie. . .
ingredients) from which the foodstuff is prepared. The constituent(s) may. be a, fat, for N
example. Thus, instead of- adding food -additives produced by traditional ehcmxcal, _
synthesis, the present mventxon provxdes for the in situ synthesis of a reqmred functional - .

tngredxent

Traditional -chemical sym.hwns of functtonal mgredxents is problemanc because»

syntheses are often camed out under extmme conditions, such as high temperatures (eg.. -

~200°C).’ Under exwreme conditions, side reacnons may occur. Thus, although the

resultant product may be substanttally pure, xt may contain undesirable components.. To- L
_ eliminate undesirable components, reacnons must be- closely controlled and/or the SR
resultant product may require purification, adding to a production process. The present: _

invention aims to overcome these disadvantages. -

Moreover, by generating the functional ingredient from at least one constituent of the
food material using a conversion. agent,. the foodstuff comprises at least one less
“additive” material. This is advantageous because of the improvement in the ease of

production. Moreover, the foodstuff may contain less “additives”. The reduction or :

elimination of “additives™ is desirable to consumers and inclusion of additives often

must be declared to the consumer in the ingredients listing on the foodstuff. Thus, the- -

present invention is further advantageous.
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S ., preeent in the foodstuff, more preferably less than 5 %, more preferably less than 2

s
SN p esent in the food matenal By the téim’ “substantially all” we mean the amount “of
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" 'As one’of the advantages of the. present invention is-the possibility of providing a
foodstuff prepared from a food material and comprising a functional ingredient which -

has been generated from a consumem of the food material, the followmg two aspects

are preferred ‘embodiments of the pment mvenuon

"“s 'in one preferred aspect the food material is substantially ﬁ‘ee of one of the at. least one

functional ingredients. In this aspect one of the functional ingredients must have
" been prepared at least in part in accordance with the present invention: By the term
: substmmally free” we mean the amount of the funet:onal ingredient present in the S
' food material is less than 10 % of the amount of the same functional ingredient

%, more preferably less than 1 %, yet more preferably less than 0.5 %

e i "a urthier preferred aspect ‘'substantially all’ of - at least one of - the' functional

' "-'ingredxents present in the foodstuff has provided by conversion in accordance ‘with
“ the present invention, together optionally- with any ‘of the functional mgredxent.

the - functx'onal ‘ingredient present-in -the foodstuff provided by convérsion: in
" dccordance with the present invention, together oprionally with any of the functional
ingredieat present in the food matenal is greater than 90 % of the total amount of the
" functional mgredxent, more preferably greater than 95 %, more preferably gxeaier

" than 98 %, ‘more preferably greater than 99 %. -

" The food material may be contacted with the conversion agent in any manner. The food -

material may be contacted with the conversion agent in an immobilised form. The food
material may simply be added to the conversion agent or vice versa. In the latter aSpect;
the conversion agent may be subsequently removed from the food material/foodstuff or
may remain in the food material/foodstuff. In a preferred aspect the conversion agent is

* present in the foodstuff. -

The above pre{erredvaspe‘ct is advantageous because one may contact the food material
with the conversion agent to thereby provide a foodstuff suitable for consumption. No'-
further processing or addition of ingredients may be required; a foodstuff comprising a
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"‘Ina preferred aspect, the conversron agem 1s an enzyme. Th.ls aspect is’ pamcularly.; .
preferred because enzymes are readily available, may be chosen to convert a specific - . o
- constituent of the food matenal_endlor may be chosen to generate a specific funcuonal L
:'ingredient.- Yet further, enzymeemay be denatured by heat. Thus in a further preferred - .- . -
aspect, the foodstuffffood material is' heated after generation of the- functional: ;. - P
: mgredrent. The enzyme: will be- denatured and:‘may- then:constitute: protem. - This is.,

15
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required functional ingredient is produced. Thus a f odstuff may be provided in which -

a required functional ingredient has been simply generated. Synthesis of the functi nal

- ingredient discretely from the foodstuff followed by subsequent addition is not required. -

Moreover, provnded of course the conversion' agent is suitably chosen so that it is
compatible with a foodstuff i.e. it is- edible, further processing of the foodstuff may not
be necessary. However the present invention encompasses foodstuffs whrch have been :

further processed. -

“Preferably, the conve:sion agent isaeatalyst. - ) oo ek

advamageous because the denatured. enzyme need not be: declared on:the foodstuff/food .-

‘ matenal mgredlents

.The use: of enzymes is advantageous because denatured enzymes are consndeted, e
- parucularly under food labelling regulations, to constitute a processing aid. Inactivated :- .. .: . .
enzymes are not.considered to be addmves, the addition of additives to foodstuffs is. |-

undesirable to many consumers.

Inactivation of d:e conversion agent, in particular denaturation of tlre enzymc, is
advantageous becamse it allows one to control the amount of functional ingredient

_generated. For exemple, the generation of the functional ingredient may be. monitored _

(for example by measurement of the functional properties of the food matenal) or the
rate thereof determined. One may- then terminate the- generation of the functional

ingredient, when a suitable amount of functional ingredient has been generated, by . -
. heating the food material. Thus the amount of the functional ingredient and the

properties of the food material/foodstuff may easily be controlled.
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Preferably; the enzyme is selected from lipases (EC 3.1.1.3), esterases, amylases,

xylanases, proteases, lyases, including glucan lyases and a-1,4-glucan lyase, derivatives

and mixtures thereof. More preferably, the enzyme is selected from lipases, esterases, .
~ derivatives and mixtm*uibereof.

. Apphamon No. 0400/97. 'In other words. preferably the enzyme isa polypeptlde in

. glycosylated or non-glycosylated form capable of exhxbntmg lipase activity ‘wherein the '
polypepnde comprises- at least one amino acid. sequence selected from the group .

:

. consisting.of -

¢ VRS Ser-Vél-Ser-Thr—Ser-Thr-Leu-Asp—Glu—'Leu-Gln-Leu"-Phe-A!a—Gln-Trp-Ser-Ala-

15
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- Ala-Ala-Tyr-Xaa-Ser-Asn-Asn . .
()  Val-His-Thr-Gly-Phe-Trp-Lys-
) - Ala-Trp-Glu-Ser-Ala-Ala-Asp-Glu-Leu-Thr-Ser-Lys-lle-Lys

where Xaa represents an amino acid selected from the group consisting of Ala, Arg,

" Asn, Asp, Cys, Gln, Glu, Gly, His, Il¢, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr and

Val .-

In a further aspect the enzyme may be an enzyﬁxe as described in and/or as claimed in

International Patent Application No. PCT/IB98/00708, filed 6 May 1998.

Preferably, the enzyme is isolated from a plant (preferably soy bean, rice bran, com,
rapeseed, peanut, pmeapple potato, oat, wheat and/or sunflower seed), an animal
(preferably an animal pancreas) or a xmao-orgamsm. Preferably, the micro-organism
selected from Aspergillus niger, Rhizopus delemar, Rhizopus arrhizus, Mucor miehei,

Pseudomonas sp., Candida rugosa, Pencilium rogueforti, Pencilium cyclopium,

Aspergillus tubingensis, Candida cylindracea, Thermomyces lanuginosus, Mucor

v
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Jjavanicus, Candida antarctica, Chromobacterium viscosum, Pseudomanas fluorescens, - . - .. .. . .

.P:eudpmonas nitroreducans, Chromobacterium viscosum, Bacillus subtilis, mutants |

and combinations thereof.

Preferably, the conversion agent is present. in the foodstuff. More preferably, the ‘
conversion agent is present in an inactive form or in a denatured form in the foodstuff. .

In one aspect of the present invention the at least one functional ingredient may .be -

generated from the at least-onecohstitueht of the food material by two_or more -

conversion agems The at least one consntuent may be contacted with the two. or more

conversion agents at the same- time or in senes or:a combxnanon ‘thereof.

 Preferably, the at least one constituent of the ;food material is selected ﬁ'om esters,
monoglycerides, diglyderides,vtriglycexivd_:s, fats, including lard, tallow #nd blmerﬁt, .
fatty acids, fatty acid esters, waxes, wax esters, oils including oils cx,trac,te_dviﬁ'omp:. .
derived- from palm oil, sunflower oil; soya bean-oil, safflower-oil,. cqttdn;wo;d{_oi!‘, :
»gxouhd nut oil, cofn-oil, olive oii-, p_eénntzoil, coconut oil and rape seed pii,pm_tci_ns;

. .amino acids, protein hydrolysates; peptides (partly hydrolysed pmtein),.a_ consument .

‘comprising a hydroxy' group ‘(-OH), polyvalent alcohols, including glycerol; water,

etha;xol sugars including sucrose, fructose, glucose - (dextrose), lactose, and galactose;

dextrins including . mahodexmn, sorbntol, ‘mannitol, fruit -acids and hydroxy acids,

including citric acid, tartaric. acid, lactic amd and ascorbic acid; proteins, amino acids,. . "
protein hydrolysates, peptides (partly hydrolysed - protein); mixtures- and derivatives ..

thereof.
Preferably, the at least one constituent of the food material is in liquid form.

The term “triglyceride™ preferably means a triéster of an alcohol, preferably glycerol :

and a fatty acid. More preferably. the triglyceride fatty acid is a triester of an alcohol,

preferably glycerol, and a C4 to C24 fatty acid. Preferably the triglyceride fatty acid has
an iodine value of from 0 to 125, preferably from 0 to 60.

PNy
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" Preferably, the mglycende is selected from tnglyccndes having a fatty acid chain length

of no greater than 14 carbons, triglycenides having a: fatty acid chain length of from 4 to 14.
carbons, triglycerides having a fatty acid chain length of from 6 to 14 carbons,.

. triglycerides having a fatty acid chain length of from 8 to 14 carbons, triglycerides having
" afatty acid chain length of from 10 to 14 carbons, triglycerides having a fatty acid chain
- legth of 12 éarbons, tiiglycerides having a fatty acid chain length of from 16 to 24

wbons,mglycmdshavmgafattyamdchmnlengthofﬁom16t022carbons,

" tiglyceridés having a fatty acid chain length of from-18-10 22. carbons, triglycerides

'havmg a fatty acid chain length of from 18 to 20 carbons, xmxtum and denvanv&sthereof.

" 10

'P.referably, the functional mgredienf is g’énerated from at least two constituents-of the

- food ‘material. In this aspect at least two constituents of the foodstuff may. interact

T15-
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and/or react and/or combine together to generate at least one functional mgredxem. Lo

' Preferably, the functional ingredient is genemted fmm a first constituent and a second

consntuem of the food. matena]

 Preférably, ‘the first constituent and the second constitient are constituents of the
- foodstuff, * In this aspect, the functional ingredient is generated from a first constituent

and a second constituent of the food material and the first constituent and second
constituent are also present in the foodstuff. Thus the functional. ingredient may be
generated from constituents/ingredients of the food material which-are only partially .

wsed to . generate the functional - ingredient.  The remainder- of the
' cqnstitngntsfmgrediems; may be present in the foodstuff. - '

In a preférred aspect of the present invention the first constituent of the food
material/foodstuff is hydrophobic and/or lipophilic. - Co

Preferably, the first constituent of the food material/foodstuff is selected from. esters,
monoglycerides, diglyceﬁds, t:iglycéﬁdes, fats, including lard, tallow and Jbutter fat;
farty acids, fatty acid esters, waxes, wax esters, oils including oils extracted from or
derived from palm oil, sunflower oil, soya bean oil, safflower oil, cotton seed oil, -

ground nut oil, com oil, olive oil, peanut oil, coconut oil and rape seed oil; derivatives
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and mixtures thereof. More preferably, the first constituent of the food .

matenal/foodsmtf compns&s or is an ester or a triglyceride.

The term “triglyceride” preferably has the meaning defined above.

" Preferably, the triglyceride of the first constituent is selected from triglycerides having 2

fattyacnd chain length of po greater than 14 carbons,mglycendshavmgafanyamd chain = -
lengthofﬁ'om4to 14 carbons, triglycerides havmgafattyacxdchmn lengthoffmmGto e
14 carbons, triglycerides having a fatty ac:d chain length of from 8 to 14 carbons, " .- . -
triglycerides having a fatty acid chain length of from 10 to 14 carbons,- triglycerides . .. . |
“having a fatty acid chain length of 12 carbons, tnglycendes having a fatty acid chain, ‘. . .
A length ofﬁ-om 16 to 24 carbons, mglyccndes havmg a fatty acid chain length ofﬁ-om 16. - -
‘to 22 carbons, triglycerides having a fatty aczd chain length of from 18 to 22 wbons, .
triglycerides: havmg a fatty acid chain ‘length of from 18. to 20 carbons, mixtures.and. Y obae e

dedvanves ‘thereof.

Preferably, the first constituent of the food mateﬁanoodsﬁxﬁ' isin iiquid fon_xi.. o

Ina preferred aspect of the present invention the second constituent of the food - -
. material/foodstuff is hydrophilic. .-

- In a preferred embodiment, the second cohstituent of the food mataiallfoodsmﬁ' may be . .
selected from proteins, amino acids, protein hydrolysates peptides (panly hydrolysed S -

protein), mixtures and derivatives thereof.

In this aspect, wherein the first constituent of the food material/foodstuff is preferably a
fatty acid, it is possible to esterify the free amino groups in the proteinatious second
constituent with fatty acid from the first constituent. In this manner, it is possible to

produce -protein fatty acid condensate. Alternatively, the present invention provides a..
process; in which the first constituent of the food material/foodstuff is selected from . .
esters, monoglycerides, diglycerides, triglycerides, fats (including tallow and lard), fatty .

acid esters, and 6ils (including palm oil, and soya oil rape seed oil), and in which the
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second constituent is protemanous wherein the first constituent interesterifies with the -

proteinatious second constituent. In these manners, it is poss1ble to produce protem '

. fatty acid condensate.

- Protem fatty acid condensate has very good surface active properties. Protein fatty acid

condensa:e is known within the cosmetic and textile industry (see Herstellung und

_ Anvendungmoghchkelten von Exwexss-Fettwmekondensaim. Andreas Sander,

" Eberhard Eilers, Andrea Heilmann, Edith vori Kreis. Fett/lipid 99 (1997) Nr. 4, 115-

10
T pmductxon of protem fatty acid condensate from protem and fatty acid is known (WO

7 Thisis poidcdlaxly advantageous because protein forms part of many types of food and -

20
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' ;'120) 'I'hxs condensate is ‘normally produced by a reaction between ‘protein and fatty -
‘acid chloride as disclosed in Sander et al. - However, enzymatxc processes for the

_' 97/14713) ‘The present applicants have identified that by \mhsmg the commonly
occurnng consmuents of food matenal an emulmﬁer in the form of protem fatty acid

o condensate may be provxded.

is the basic material in many preducts, for example meat ‘prbducts. In the food industry
protem is also often used as a purified protem jsolated from milk and plants, such as

soya, wbeat, rice. Protein is s also prepared and is avmlable in hydrolysed form, ie.

protem hydrolysate, pcpnd&s or ammo acids. -

~In the above aspect of the present mvent:on, wherein a protein fatty acid condensate is

formed, n is important to contact the ﬁrst constituent and the second constituent with . .

the conversxon agent under conditions of agitation.’ Moreover, it is important to contact
these consntuems under conditions of controlled water activity. Both of these prefened
features :vxll assist in obtaining a maximum conversion rate of first consntuentslseeond )
constxtucnt to functional mgred:enL

Preferably, the second constituent of the food material/foodstuff is selected from a
constituent comprising a 'hydroxy group (-OH), polyvalent alcohols, including glycerol;
water, ethanol, sugars including sucrose, fructose, glucose (dextrose), lactose, and
galactose; dextrins including maltodextrin, sorbitol, mannitol, fruit acids and hydroxy
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acids including citric acid, tartaric acid, lactic acid and ascorbic acid; mixtures and . .
derivatives. thereof. = More preferably, the second constituent of the food

material/foodstuff is glycerol.

In a further preferred embodiment, the first constituent of the food material/foodstuff is - -

an ester, preferably a triglyceride . and -the second constituent of the food

mateﬁai/foodsn;ﬂ' is'a constituent comprising 5-hydr6xy group (-OH). Preferably, the -
first constituent of the food material/foodstuff is a triglyceride. Preferably, the second -
constituent of the food matenallfoodstuﬁ' is an- alcohol, more preferably a polyvalent_ o

alcohol yet more preferably glyceml

i’referably, the second coh;tituent of the food material/foodstuff isinliquid-'fom'i. G

In a highly preferred embodiment, the first constituent of the food material/foodstuff is a-
constituent comprising at least-two ester groups, preferably a triester, more preferably a

triglyceride and- the: second constituent of th'e' food: material/foodstuff is: h"’sugar' or a

sugar: alcohol.  In this- highly preferred aspect the first constituent and. the swond_ o
constituent may initeract on contact ‘with the a conversion agent to generate an. ester.
derived from the first constituent wherein the ester has a lower degree of estenﬁcahon; -
than the first constituent, and a sugar ester. This is extremely ‘advantggeous because the )
ester may act as a functional ingredient, such as an emulsifier; andthesugar ester.may
also act as a functional ingredient, such as an emulsifier or an anti-oxidant. Thus, two
functional ingredients may be generated from two constituents of the food
" material/foodstuff by a conversion agent. | o ' B

~———
In the above highly preferred aspect the second constituent is preferably aseorbic_acid.

Ascorbic acid ester is an antioxidant.

Thus, in 2 further broad aspect of the present invention there is provided a foodstuff

prepared from a food material, wherein the foodstuff comprises at least two functional =

ingredients, and wherein the at least two. functional ingredients have been generated
from a first constituent of the food material and a second constituent of the food
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" material by a conversion - agent. -Preferably, the first constituent is a constituent -
" comprising at least two ester groups, preferably a triester, more preferably a triglyceride.
* Preferably, the second constituent is a sugar or a sugar alcohol, more preferably ascorbic

- acid.

- hydroxy acids mcludmg citric acxd, tartanc acxd, Jactic acid and asc¢orbic acid; mixtures
-and denvat_lves thereof. - R ’

20

25

“Ina prefened aspect, the first constituent of the food ‘material/foodstuff and the: first
consntueut of the food maienal/foodsmﬁ‘ are in’ lnqmd form. - o '

In a further preferred aspect, the food material/foodstuff further comprises greater than’
two eonsutuents " Preferably, ‘the food matenallfoodstuﬂ' further comprises a- third -
‘ eonstxtuem. The third constituent may be selected fromh the’ constituents ‘listed above in
!rwpect of the'first and seéond consnments. Preferably, the-third constituent is selected
from a constituent compnsmg a hydroxy group (-OH), polyvalent alcohols, mcludmg

glyeerol water, ethanol, sugars mcludmg suemse, fructose, glucose (dextrose), lactose,
galactose dextrms mcludmg maltodextnn, ‘sorbitol, ‘mannitol, fruit " acids. and

jPreferably, the third constituent of the food material/foodstuff is selected from. sugars

mcludmg sucrose, fmctose, glucose (dextrose), lactose, and galactose, dextrms
lncludmg maltodextnn, sorbitol, manmtol fruit acnds and hydroxy acids mcludxng citric

acnd, tartanc amd, lacnc acxd and aseorbxc aexd, mixtures and denvauves thereof.

In a hxghly preferred aspect of the present invention the second constltuent of the food
matenallfoodsmﬁ' is selected from polyvalent alcohols, preferably glycerol, and the
tlnrd eonsutuent of the food matenal/foodsmﬁ' is selected from sugars. In an alternative
lnghly prefetred aspect of the prwent mventnon the second consntuent of the food

" ‘matenallfoodsmﬂ' is selected from polyva.lent aleohols, preferably glycerol, and the

rthn'd consutuent of the food maxenal/foodsmﬁ' is selected from proteins, peptxdes and

amino acids. ' These preferred aspects are advantageous because the third const:tuem
may be soluble in the second constituent. Thus, the second constituent can readily react
with the thxrd constituent. Moreover, when the first constituent of the food
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matenal/foodsmﬂ' is in liquid form the second constituent and/ r the third consntuent

- can readily react with the first constituent.

The prov:sxon of one or more consutuenm in liquid form as descn’bed above may
significantly increase the reactxon  velocity of the generation of the least one funcuonal o

. ingredient. -

The conversion agent may be contacted thh the all of the food maxenal ora pomon G -
. thereof. In the former case, a portxon of the food matenal is contacted wntb the.

-conversmn agent and the contacted matenal is subsequently contacted with the further. B ‘
_constituents ofthe food matenal In the latter case, a portion of the food material may'_._ R
be removed frorn the tota.l amount of food matenal After contacung tbe conversion:. . . . |

agent with the portxon of food materjal, the portion may be retumed to the remamder of .

_foodmatenal The portlon of the food material may compnses from 0.1 to 10 wt % of -
thetotalfoodmatenal, prefexablyfmm 0.1 toSwt%ofthetotalfoodmatenal.,. -

preferably from 0.1 to 2 wt %-of. the total food material, more prefembly fmm 0.5t0-1
%ofthetotalfoodmatenal. : Co

An Example of a portxon of the food material bcmg eontacted -with the convetsnon agent

‘and the contacted matenal subsequently bemg eontacted with the ﬁnther constituents of S .. Cae e

the food material is exernphﬁed in Fxgure 1 (Flow diagram for in situ production of

Vemulsxﬁer) Flgure I ﬂlustrated the contact of an enzyme with an oil/fat to provide a. ..

composmon compnsmg an emuls1ﬁer The -enzyme presem in the contacted food. . 3
material is then macuvated with heet. The emulsifier containing foodstuff is then mixed . .
mthafatphaseandawaterphaseandfedtombechxllertoprovxdeawater in-oil -

marganne

The conversxon agent may be contacted w:th a carrier prior to contact with. the food

: matenal Preferably, the carrier is a constituent of the food material. Preferably, the . . ,

carrier is'a first constituent or a second constituent of the food material as deﬁned_ :
above. More preferably, the camer is glycerol '

The conversion agent may be contacted with the food material under supercritical

SUBSTITUTE SHEET (RULE 26)
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conditions. In this aspect the conversion agem may be contacted with the food material
in a carbon dioxide solvent. Preferably, the carbon dioxide solvent comprises a mixture

of carbon dioxide and an alcobol.

Preferably, the functional ingredient of the present invention is generated by a‘reaction'
selected from alcoholysis, preferably glycerolysis, hydrolysis, interesterification, and
combinations thereof. More prefembly the functional ingredient is generated by a_

alcoholysxs reaction, preferably a glycerolysls reaction.

Preferably, the functxonal xngredlent comprises less than 5 wt % of the foodstuff.

-+ Preferably, the functional mgred:ent comprises from 0.01 to 4 wt % of the foodsmff

s

20.

30

Preferably, the functional ingredient comprises from 0.01 to 2 wt % of the foodstuff.

»__'Preferably, the’ functional ingredient compnsee fmm 0.01°to 1 wt % of the foodstuﬁ‘
'Preferably, the functnonal mgredxent compnses from 0.01 t0 0.5 wt % of the foodstuff.
. Preferably, the funcnonal mgrednem compnses from 0.01 to 0. 3 wt % of the: foodstuﬁ‘

Preferably, the at least one funetlonal mgredxent compnses or is a functional mgredxent _

'selected ﬁ'om emnlsxﬁers, hydrocollmds preservatives, -antioxidants, colourings and
ﬂavounngs More preferably, the at least one functxonal mgredxent compnses orisan

emulsifier. In'this aspect. preferably the emulsifier comprises from 0.1 to 0. 3 wt % of
the foodstnﬂ'.

The emulsxﬁer may comprise or may be selected ﬁ-om monoglycendes, dxglycendes

denvanves and mlxmres thereof.

The antioxidant.may be anhydrofructose. In this aspect, the at least one constituent is
preferably a glucan, more preferably a stamh. In this aspect, the conversion agent is
preferably a lyase enzyme, yet more preferably an enzyme as described in and/or as
claimed in International Patent Application No. PCT. /IB98/00708, filed 6 May 1998.

In one aspect of the preeent invention the at least one functional ingredient is other than
an antioxidant. In a further aspect of the present invention the foodstuff does not

38 '

-
R
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contain an antioxidant generated in accordance with the present invention. In a further . -

aspect of the present invention the foodstuff does not contain an antioxidant. ~

In a further aspect of the.present invention the food material and/qr the food material

contacted with the conversion agent and/or the conversion. material is substantially free . .. .. -

of water. In this aspect, the creation of free fatty acids and there presence in the
foodstuff may be reduced or avoided when the food material is contacted with the - .

conversion agent.

An example of the is aspect of the. invention is provided wherein a lipase camied in.| .

glycerol preferably in a‘glycemVsugar mixtire is contacted with a. tn"glycm'ide In this .

, aspect advantageous . mono-dxglycendes and, preferable, sugar esters are. genemted as. .

functional mgredlens S

o lipase T
-Triglycerid_e+ glycerol e SR mono- diglyeeriﬂeandtriglycer_ide, S
or: : o A
Triglyceride + glycerol/sugar- i mono- diglyceride and triglyceride _

- +sugaresters '

A person skilled-in the art will appreciate that the at least one conétit;.tentof the food
material from which the functional ingredient is generated may be selected 1o provide a -
reqmred funct:onal ingredient. Thus in the above aspect wherem the funcuonal
mgredlent is an emulsifier, preferably an emulsxﬁer selected ﬁ'om monoglycendes,
diglycerides, denvatxves and mixtures thereof, the at least ‘one constituént may be, for .
example, a tnglycende and a polyvalent alcohol. ‘

In a preferred aspect the present invention provides foodstuff as defined above wherein
the foodstuff is selected from ‘baked goods, including breads, cakes, sweet dough
products, ~lami1_1a1eddoughs,‘ hiquid ba,tters,.mumn-s, ﬂoughnuts, biscuits, crackers and
cookies; cbnfectionery, including chocolate, candieS,.cemmels, halawa, gums, mcludmg o
sugar free and sugar sweetened gums, _bub_ble gum, ‘soﬁA bubble gum, chewing gum and
puddings; frozen products including sorbets, prefembly ﬁ'ozen dairy products, including.
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“jce cream and ice milk; dairy products, including coffee cream, whipped cream, custard

cream, milk drinks and yoghurts; mousses, whipped vegetable creams, meat products,
including processed meat products; edible -oils and fats, aerated and non-aerated

e whipped products, oil-in-water emulsions, watei-in-oil emulsions, margarine, shortening

10,

and spreads including low fat and very low-fat spreads; dressings, mayonnaxse, d:ps,
cream based sauces, cream based soups, beverages, spice emulsions, sauces and

mayonnaise.

N Inone aspect of the p_feseht inivention the foodstuff isa fopdsiuﬂ'_ other than mayonnaise. -

o 'I'heclaxms of the Vpresent application. are to be .constr'ued to include _each of the

.- foodstuffslistedabove. . o0

~Ina pxeferred gmbodim‘en't_' the fo@&stuﬁ‘ of the present invention is a spread, preferably

15

20

a margarine.

Thus in a breferred aspect the present invénﬁan' ﬁmvid&s a margarine prepared ﬁ-om-a

food matenal wherem the foodstuff compnses at least one functlona.l ingredient, and

| wherem the at least one. functional mgredxent has been generated from at least one

con_snment of the food matenal by a conversion agent.

Ina further preferred embodunent the foodstuff compnses greater than 30 wt % fat (x e.

25

triglycerides), more prefembly greater than 40 wt % fat, yet more preferably greater than
50 wt % fat. :

The foodstuff may comprise an emulsion of oil and water. The emulsion may be an oil-

in-water emulsion. The emulsion may be an water-in-oil emulsion.

The i_nvention will now be described, by way of example only, with reference to the

following examples.
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_Full-fat table margarine is used for spreading on bread and household baking, -

Each of fat blends A, B and C listed in Table 1 were treated with lipase as follows. .1 part

hours at 50 °C and then shortly heated to-100 °C to denature the enzyme.

_Tablel. -

"of the fat blend is heated to 50°C during stirring 0.2 part of lipase (obtained from
Aspergillus. tubingensis) dispersed in glycerol is added. The fat blend is reacted for 12 _

* Solid fat content

The treated fat blends were then processed in accordancc with the followmg swps to

prepare a recipe shown in Table 2

Fat blends - A B Cc 1.
Margarine used at approx. 5-10°C | 20-25°C | 25-30°C |
Soya 41°C _ 20 g -
Soya 35°C 20 -
Soyaoil . 60 25 20 .

Palm 43°C - 25 30|
Patm oil - 50 50 |
SFC? values of fat blends (lUPACmethod) A B C

5°C 34 47 54

10°C 28 45 50

20°C 14 26 30,

30°C 3 10 12

35°C. To 5 7

40°C S 10 [1 R
Ship meltmg point °C (AOCS 325 method) 263 | 369 36.8

1. Blend the water phase ingredients. (If required, pasteurise the water phase by
heating to approx. 80°C). Adjust pH with Ferment Flavouring 4646. -

2. Melt the fat phase, and temper to approx. 40-45°C. Add the B-carotene.
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3. Add the ﬂavouring.

~. 4 Add the water phase to the fat phase, sﬁrring continuously.

5. Cool in a tube chiller (normal capacity, normal cooling) to an outlet temp of 8-10°C.

. . ‘Table 2
[Water phase: | Water T ~ 16.0%
. Skimmedmilkpowder orwheypowder - - [10%
Salt ) 1.0%
S EEEEE pHSO-S.SvnthFermentFlavonnng4646“ B o)
.. |Fatphase: . | Lipase treated fat — . |12%
: Soya lecithin . o 0.2%
Fat blend . ' C © 1 80.6%
Butter Flavounng 3559" - 10.01%

e Ferment Flavounng 4646 a nam-ndenncal “water-soluble ﬂavourmg which’ ensm a

good, lactIc and fermented taste. Used for direct acidification of the water. phase to ensure -
" the taste similar to that obtamed by microbial fermcntatxon of the mllk '

10 .** Butter Flavounng 3559 a namre-xdcnncal, fat-soluble ﬂavounng whxch provxdm a

© 15

"20. -

25

m:h, fermented butter taste.

The fat contacted with lipase generated an emulsifier, a functional ingredient which is

xmportant in the preparatlon of margarine. . Each of the margannes prepared from fat

..blends A, B and C was vxsually mspected and found to substantially 1dent1cal in

appm to convennonally prepm'ed margarine. No separation of the. oil and water

phas&swasobsewed. Eachofthemargannmpreparedﬁ-omfatblendsA,Bandeas )

also spread on bread ‘and tasted. The organoleptlc properties of each margarine was:

o pleasant and were felt by the taster to be substanually identical to those. of convennonally

prepared margarine.

60% fat spread with protein is used for spreading on bread and open pan frying instead of

full-fat products.

- i,.w - {Tl'
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Each of fat blends A and B listed in Table 3 were treated with lipase as follows. 1 part of -
the fat blend is heated to 50°C during stirring 0.2 part of lipase (obtained from Rhizopus
arrhizus) dispersed in glycerol is added. The fat blend is reacted for 12 hours at 50 °C.
and then shortly heated to 100 °C to denature the enzyme.

- Table3

‘Fat blends - L - {A B .. .}
Spread. usedatapprox _ . ]510°C J20-25°C |
Soya 41°C 25 200 .
Soya 35°C - 45~
Soyaoil - . ) 75 35
SFC values of fat blends (TUPAC mcthod) A B
5°C 23 48
i 10°C 19 - 46
20°C. | 9 - 28"
30°C - 2 . 8
35°C 0 2
_§40°C ' ' 0 - 10
_Shp mclnng pomt °C (AOCS 3-25 method) |.26.6 31.7

The treated fat blends were then processed in accordance with the followmg steps to

prepare a rec1pe shown in Table4 -

L

Blend the water phase mgredxents af reqmred, pasteunse the ‘water - phase by .

- heating 0 approx. 80°C). Adjust pH. -

Melt the fat phase, and temper to approx. 40-45°C. Add the B-camtcne
Add the flavouring. '

' Add-the water phase to the fat phase, stirring vigorously. .

Crystallise and knwd vigorously in a tube chiller (80% of normal capacxty NH; -
15°C,2 tubes) toan outlet temperamm of 8-10°C ' o

Table 4

Water.phase at pH 5.5: | Water 37.9%
Whey powder T 11.0%
‘| Salt 11.0%
v K-sorbate 0.1%
'Fat phase: Lipase treated fat 1.4%
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: ﬂ-éarotene : Ta ppm
| Fatblend . - '] 58.6%
Butter l'-'lavourmg 3559 . 10.01%

- The fat contacted with lipase generated an emulsifier. Both of the margarines prepared

" - from fat blends A and B was visually inspected and found to substantially identical in .

- 10

appearance to conventionally prepared margarine. No separation of the oil and water
phaswwasobserved Bothofthemargannesmeparedﬁ'omfalblendsAandB was also .

spread on'bread and tasted. The organoleptnc properties of each margarine was pleamt :
N and were felt by the tasterto be substanually 1denncal 1 those of conventionally prepared .

'marganne

Fat blend A hsted in Table 3 above was treated with hpase as follows. 1 part of the fat

" blend'is heated o 50°C dunng stirring; 02 part of hpase (obtained ‘from Candida rugosa)
"‘fdlspexsedmglycaollsadded. 'Ihefatblendxsreactedfor 12 hours at 50 °C and then

15

shonly heated to 100 °C to denature the enzyme and used for 40% fat sprcad producnon.

" The’ spread had a composmon shown in Table 5 below.’

'I‘ableS .
Water phase at pH 5.5. | Water . : 55.16%
' T BEEE _ 12%
K-sorbate 0.1%
Whey powder . | 1.0%
~ | GRINDSTED™ Pectin | 1.0%
S | LFs 100° '
' | Fat phase Fat blend — 39.5%
B " |- 25 parts soya 41° ‘
- 75 parts liquid oil
B-carotene | 4ppm
Butier Flavouring 2873 | 0.01%
Butter Flavouring 3507 | 0.01%
Lipase treated fat 2.0%

R gL N
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The fat contacted with lipase generated an emulsifier. The low-fat spread was: sﬁl;le and L
~ had good water dxspersnon. Sensory evaluation of the sample showed that they had avery ., . - ..

good flavour release-and colour.

E ‘ le ! . E-lla C

Each of fat blends A and B listed in Table 3 above were treated with lipase as follows. 1.
' part of the fat blend is heated to 45°C during stirring 0.2 part of lipase (obtained from . -
Rhizopus delemar) dispersed in glycerol is added. The fat blend is reacted for 12 howrsat - - .
45 °C and then shortly heated to 100 °C to denature the enzymeandnsedforﬁlhngcream. o

produmon.

Filling cream Vw'as made in a ice dmm freezer with mono-pump (capacity 27 kg/hr).

Nltrogen blown i in aﬁer the pump and before the cooling. cylmder Outlet temperanne : ;‘. f_ e

15-17°C.
The filling cream spread had'a composition shown in Table 6 below. - =

" Table6

Water phase | Water ' ' 12.5%
’ GRIN'DS'I'E'.D"'M Pectin LFS 100 1 0.5%
SMP . : 8.0%
Sucrose =~ . ' | 9.9%
Invertsugar - - = = 9.0%
Sorbitol 70% ' ] 8.0%
Glucose syrup 14.0%
‘Glycerol. ‘ ' 7.0%
B | K-sorbate - 0.1%
Fat phase Lipase treated fat 13,0%
.. | Lecithin . . 0,4% .
Fat blend (100% coconut 31 °C) | 27.6%
Butter flavouring 2598 : 0.03%

The fat contacted with lipase generated an emulsifier. The filling cream was smooth with
good flavour release. Specific gravity of the cream: 0.8 g/ml.
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1 part of soya fat 41 ° is heated to 45 °C dunng snmng 02 pan of hpase (obtained from

45°C and then shortly heated to 100 °C to denature the enzyrne and used for ice cream
productxon.

L
’ 2.
3'.,

: Aspergzllus mger) dlsperscd m glycerol i is added The fat blend is reacted for 12 hours at -

' recipes shown in Table 7

Heat all hqmd mgredlents to. approx 40 °C

"Add dry mgredxems (stabiliser blend is rmxed wnh sugar before addition)

‘ Ifbutter/buttm' oxl or veg fat is used i xt must be ‘melted separately and added to the mix

~at 40 °C or v1a a static xmxer at the entmnce to the homogemser by means ofa dosmg C

: ‘pump.

4 Pasteunse at 80 -85 °C120-40 seconds

Homogemse 2t 80°C (190 bar for recxpc 1 and 175 bar for recipe 2) '
Cool to ageing temperature , 4 °C .
Freeze in continuos freezer 1o desired overrun (100% recommended)
Harden.in tunnel at -40 °C |

Store below -25°C

Table 7
Recipe : RS 1 2
' . Milk fat - | Veg. fat
- { Dairy cream, 38% 23.65
| Skimmed milk . 5330
Skimmed milk powder . 4.90 11.30
Vegetable fat (HCO) BE 8.00
| Sugar 12.00 12.00
[ Glucose syrup, DE 42, 75% TS | 5.25 5.25
Stabiliser blend 02 0.2
Lipase treated fat 0.6 0.6
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Colour » _ + + .

[Water , T . | 6255
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The fat contacted with lipase generated an emulsifier. Ice cream of both recipes had a
good taste and excellent creamy mouthfeel ) v

Example 6 -Margarine

E ‘Inavessel06panofsunﬂowetoxland04partofpalmox]andO 15 partofhpaseﬁ'om' ;-
. hazopus arrhizus dissolved glyce.rol/water is added The reattion is contmued for 20' P

' hours at 45°C and then shonly treated by 100°C in order to inactivate the enzyme.

Two recxpes were prepared. These rempes are shown in Table 8 below Recxpe 1 was m I

'~ accordance thh a prior art method a prevnously prepared monoldl glycende emulmﬁer
. (DIMODAN“ CP avallable from: Danisco Ingredxents Denmark) was added:- Reclpe 2.
- was: m accordance with the present invention. - In recipe 2, 1.7% of the. fat: phase was o

~ provided by the above lipase treated fat. ‘The lipase treated fat was added to the fat =~ .
blend for marganne productxon and the marganne is produced by standard procedmm,. o

for marganne productxon. =

- Table 8 -
Recipe . JE ' 2
WATER PHASE S o
Water : 480 480
Salt ' : 30 . 1 30
Skim Milk Powder . 30 30
Potassium Sorbate 13 ' 3
EDTA ) 0.45 10.45
pH ‘ , 5.5 , 5.5
FAT PHASE _
Soya 41” 490 481
Soya 35° 490 ' 481
Soya oil : 147] ’ ‘1444
DIMODAN® CP 6.0 -
Lipase - ' 51.0
PPM B—carotene 0.5 0.5
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[Flavounngs - 0.6 : v | 0.6 B : B 1

The fat comacted with hpase generated an emulsifier. The margarine in accordance with
the present invention was visually mspected and found to substannally identical in
_appearance to the convennonally prepared margarine. No separation of the oil and water
‘phases was observed. The margarine in accordance with the pment invention was also

:sptud on bread and tasted. 'Dle ‘organoleptic properties of the marganne ‘was pleasant and

4 were felt by the taster )o be spbstanually identical to those of the co_nvenuonally prepared

marganne

10
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* In a vessel ] part of palm oil and 0.15 part of esterase from Candida dissolved in sugar

(sixéfose)lwater is added. The reaction is continued for 20 hours at 55°C and then shortly .

treated by 100°C in order _io mactlvate the enzyme. '

1% of this mctibn mixture is added to a fat blend for margarine produciion and ‘the
nihrgarine is produced by standard procedures for margarine production.

The reaction m1xture gives good water in oil emulsification properties.

. Jos- .
In'a vessel | part of palm oil and 0.15 part of lipase from Candida dissolved citric
amd/glyccrol/water is added. The reaction is connnued for 20 hours at 55°C and .then

shortly treated by 100°C in order to inactivate thc cnzyme.

1% of this reaction mixture is added to a fat blend for marganne productxon and the
margarine is produced by standard procedures for margarine production.

The reaction mixture gives good water in oil emulsification and also contributes to

reduce spattering when the margarine is used for frying.
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In a vessel 1 part of palm oil and 0.05 part of lipase from Aspergillus niger dissolved

 water is added. The reaction is continued for 20 hours at 40°C and then shortly treated -

by 100°C in order to inactivate the 'enzyme.

1% of this reaction mxxture is added to a fat'blend for margarine producnon and the

marganne is produced by standard procedures for marganne production.

The reaction mixture gives good water in oil emulsnﬁcanon.

In a vessel 0.8 part of sun ﬂower onl and 0.2 part of soya protein hydrolysate and 0.05

part of lipase from' hazopus arrhzzus is: added The reacuon is continued: for 2 days at . 3

55°C dunng \ngorous agxtatxon, and then shortly treaied by 100°C in. order to inactivate.

theenzyme

2% of this reaction mixture is added to a fat blend for margarine production-dnd_ the

‘margarine is produced by standard procedures for margarine production. -

The reaction mixture gives good water in oil emulsification. _

In a vessel 0.6 part of palm oiland04pa:tofmilkproteinand005partsoflipaseﬁ'om .

Candida is added. ‘The reaction is continued for 2 days at 55°C and then shortly treated
by 100°C in order to inactivate the enzyme. '

1% of this reaction mixture is used for ice cream pmduction.
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The reaction mixture gives good water in oil emulsification prober_ties and stabilise lipid

protein boundaries.

‘Ina vessel 1 part of palm oil and 0.3 part peptides from soya-x bean protein and 0.05 parts

of hpase from Candida is added. The reacnon is continued for 3 days at 55°C and then

' sbortly treated by 100°C in order to inactivate the enzyme.
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2% of this reaction mixture i; used for_ the productipn of;uStard cream.

The ﬁe_acﬁon mixture gives good watér in 6il’_ emulsification and contributes to improved
stability and mouth feel. ‘

- V _ . . ‘:.

Inav&sselO’lSpanofsoyabeanoﬂ 025partm11kprotemand005partofhpaseﬁ'om

A.sperglllus niger is added. The mcnon is connnued for 3 days at 40°C and then -

shortly treated by 100°C in order to inactivate the enzyme.

2% of this reaction mixture is added to a fat blend for margarine production and the
margarine is produced by standard procedurs for margarine productlon.

The reaction mixture gives good water in oil emulsification. v
0.05 parts of sugar is dissolved in 0.15 part of glycerol. To this solution 0.75 part of

soya bean oil, and 0.05 part of lipase from Rhizopus arrhizus is added. The reaction is
continued during stirring for 1 day at 45°C and then the reaction mixture, comprising a

" functional ingredient, is shortly treated at 100°C in order to inactivate the enzyme.
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This reaction mixture is used for sponge cake production. The reaction mixture gave

good emulsification properties and produced a cake with a stable crumb structure and a . _

good volume.
Sponge Cake Recipe )
Ingredients - Gram

| Sugar _ 208
Wheat Flour ' 188
Comstarch- -~ {60
Baking Powder 14
Egg 200

‘Soyaoil . . {40

| Water - 1107

Functional ingredient | 30
Procedure . _ o
Mix all ingredients for 6 min. on a Hobart N50 mixer. e
Scale 2 x 350 g into round sponge cake tins.

Bake:35 min at 180°C

> - Soft table 1

Materials o )

Palm oil: Palmotex from Aarhus Oil, Denmark
Glycerol: ~ Food grade 99.5% o
Lipase #1920: _Lipase PS “Amano” from Pseudomonas cepacia, available from

' Amano, Japan

DIMODAN®BP:  Distilled monoglyceride from Danisco Ingredients, Denmark -

Palm oil was reacted with at solution of lipase in glycerol according to the following- -
recipe Table 9 and Table 10
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Table 9
- - 1 7 B B 5
{Palmotex, paim oil g 100 - [100 [100 |100 100
[Glycerol-lipase solution jg - |32 21 N 32 - |11
I ‘Table 10,
Glycerol-lipase solution : -1 2 3 4 5 ‘
" {Glycerol . -7 190 0 |90 90 95. 195 . ST
Llpase #1920 solunon in water 5100 LUT/g)|10 10 10 5 15 :
SPmcedme . . S
2 5 gram of lxpase #1920 was dissolved in 15ml of water whxlst bemg stirred at ambient
h ‘temperature A glycerol~hpase solutron was prepared as. drsclosed in Table 10. The
"'fglycerol hpase solutrons were added to the’ palm oil in accordance with’ the recrpes of
‘Table 9 and mcubmed at 45 °C for 20 hours.” -
10—
The samples were then heated to 90 °C for '10 minutes and the upper oil phase was' - o a~
~ isolated. The isolated oil phases were analysed by GLC The results obtained are given o i‘
- in Table 11.
15 . Table 11
. L 1 2 3 4 5
 |Glycerol- - - - % 23 21 -2 22 1.4
Free fattyacid |% 5.7 4.8 4.3 . 3 2.4
{Monoglyceride * |% 24.5 24.6 24 25 19.7
- |Diglycenide % 47.3 |48 47.7 482 47.6
Triglyceride % - j20.2 20.5 21.9 1.7 |28.8

-Table 11 indicates that 20-25% monoglyeende was formed during tlns enzymrmc

‘reaction.’ ’Ihece samples were used to prepare a soft table marganne according to the
recipe given in Table 12 below
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Table 12
. Margarine N .
. 1 2 3 4 5 6 7
'Water phase : 1 : 4
‘Water phase 116 16 16 16 |16 16 16
Salt S 1 1 1 1 | B | 1
Skim milk powder |1 - |l - | Y | O 1 1 1
* [Potassium sorbate  [0.1 0.1 10.1 0.1 0.1 0.1 0.1
EDTA [0.015 [0.015 [0.015 ]0.015 J0.015 [0.015 |O. 015
pH - - I55 - |55 |55 5.5 5.5 5.5 |55
‘Water phase total - |18.1 18.1 |18.1 . |18.1 18.1 [18.1 18.1
Fat phase e o
Soya, 41 °C 20 - j20 20 20 20. 20 |20
Soya, 35°C - |20 20 20 - 20 20 200 |20
Soya oil 60 60 60 - 60 60 - |60 . |60
Fat phase total 181.7  [81.02 [81.02 [81.03 [81.08 |80.88 [81.6
Dimodan BP - j02 B ' ' i
“{Sample 1 ' ~ |0.88
Sample 2 - |0.88 :
" |[Sample 3 - 1087 |
Sample 4 EE 082 |
-|Sample 5 1.02 =
- |Soya lecithin : , , o3 ]
B-carotene, ppm 3 3 3 3 3 3" B
- [Fat phase total 81.9 819 (819 [81.9 [81.9 [81.9 [81.9
Flavorings: ' ' : B
Flavouring 2565°,%]0.01 _ {0.01 0.01 }0.01 [0.01 }0.01 -}0.01
Flavourin@z',% 0.01" {0.01 0.01 0.01 0.01 |0.01 - 10.01

* Butter Flavouring 2565 and Butter Flavounng 2712 .are available from Damsco

Lngrcdxcnts,Denmark.

Evaluatioli .

Margarine numbers 1 to 7 were evaluated after 4 days storage at 5°C.

Visual :

Margarines 1 to 7 all prc;duced fine and stable margarine.

Margarines 2 to 6 were slightly more firm than 1 and 7.

P
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Organoleptic:

-"Each of margarines 1 to 7 gave very good- melnng pmpems on the tongue

Microscopy:

. '-Margannw 1,/5, 6 and 7 gave: very good dxspersxons of water particles in the fat: phase .

with an average diameter of 4-5-pm.
Margannes 2,3 and 4 also produced a fine dnspex'smn with water partxcles approx. Sum,.

~ butafew water parucles of 10 p.m were observed.

© 0

From the experiment with marganne it -can be concluded that ‘the enzymanc ‘inter-
esterification of palm oil (Margarine Nos 1 to 5) can be used to produce margarine

4 which is equal in quallty to commercial products Furthermore, it is shown that these

" -’samples ‘can substitute distilled monoglycende or lecithin for the: production of a soft

" tablé margarine. The change in firmness observed using interesterified palm oxl in place

15

20

30

_of lecithin can be adjusted by changing the fat composition of the fat phase in the

margarine.

Materials:
* Palmoil: - o :
Palm stearin: *  Melting point 55 °C -
Palm: = Melting point 43 °C-
" Rape seed oil: |
Glycerol:: - - Food grade 99.5%
Lipase #1920: Lipase PS “Amano” ﬁ'om Pseudomonas cepacta _

" DIMODAN® BP:  Distilled monoglyceride from Danisco Ingredxems Denmark

DIMODAM® PVP:  Distilled monoglyceride from Danisco Ingredients, Denmark
Flavouring 02986:  Butter flavouring available from Danisco Ingredients, Denmark

Palm oil and palm stearin were reacted with at solution of lipase in glycerol according to
the following recipe Table 13 and Table 14.



" WO 00/05396 : 32 - PCT/IB99/01354
Table 13 .
- _ A _ Sample 1 Sample 2
Palmotex, palm oil g 300 : =
Palm stearin g 200
Glycerol-lipase solution 1 g 33 22
Table 14
Glycerol-lipase solution. .- -
Glycerol 90
Lipase #1920, solutxon in water , .5100 LUT/g . 10
5 . . RN Co - :
’Procedure

25¢g hpase #1920 were dissolved in’ 15 ml water during snmng at ambxent tempexatme

'Glycerol-hpase solution was made as mentzoned in Table 14.

10 . The glyceml-lxpase soluuons were added to the palm oil or palm stearin as. shown in.

Table:13 and:incubated at 45°C for 20 hours

The samples were heated to 90°C for 10 min and the upper oil phase isolated.

Is - ' _ Table 15

, -Sample 1 Sample2 :
"|Glycerol - % | 13 29
Free fattyacid | % .72 6.5
Monoglyceride % -19.2 16.1
Diglyceride % 423 429
Triglyceride % 298 31.5

Table 15 indicate that 15-20 % monoglyceride was formed during this enzymatic -

. reaction.

20 These samples were used to produce a puff pastry margarine according to the recipe of -

Table 16.
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Table 16
" Margarine
- 2 3 4
Water phase . . . '
Water phase ~ 36.9) 36.9 36.9] - 369
(Salt- - ¢ 2| T2 2| )
Sugar 1 1 1 -1
|Potassium sorbate 0.1 0.1 0.1 0.1
 [EDTA .- . 0015 0.015 ~0.015 0.015] .
) , 3. 3 3 3}
~ [Water phase total, % —a0] - 40| 40 40|
Fat phase - 1 ' : )
_ . |Palm stearin 53 20 20| 20 20{. .
[Pama3 = 25 25 25| 25
. [Pamoil. - —as[. . .. 45| —as| - ~45
Rape seed oil 10 10] 10 10|
[Fattoal% 588 588 538 548 -
Dimodan PVP, % il :
Dimodan BP; % ] A
Sample 1,% - 5 .
- |Sample 2, % 5 -
Tecithin, % 02 ~02 02 02
- |B-carotene, ppm S 1. o
[Fat phase total, % 60| 50 60 2
Flavouring 02986, % 0.03] 0.03 0.03 003
Evaluatxon

10

Margarines 1 to 4 were evaluated after 2 days storage at 5 °C

Visual :

Ma:garines 1 to 4 all produced fine and stable puff pastry margarine

Margarine 1: Soft plastic

Margarine 2: Soft plastxc 'was more soﬁ than Margarine 1
Margarine 3: Soft plastic slightly more soft than Margarine 1
Margarine 4: Soft plastic better than Margarine 1
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Microscopy:

- Margarine 1 gave very nice dispersions of water particles in the fat phase,

Margarine 2 and Margarine 3 were evaluated equal fine water particles.-
Margarine 4 was evaluated shghtly better than 1. |
Mlcroscopxc plctures of the samples is shown in Flgures 2 and 3. Margarines 1 10 4 are

_shown as 1863-1to 4, respechvely

'Conclusnon. : _— _
.- From the experiment thh puff pastry marganne it can be concluded that the enzymanc v

interesterification of palm oil or. palm steann can be used to produce marganne which.

., are fully on level with the quahty of commerclal products.

-1t has been ';;hown»that' these sampi&c made_vby enzymatic intero;ct;ri_ﬁ@tjon can "

substitute distilled monoglyceride for the production of a puff pastry mnrganne e

- All pubhcanons mentloned in the above speclﬁcatlon are hetem moorpormd by L

reference. Various modifications and vananons of the described methods and system of -
the invention will be apparent to those skilled in the an without departmg ﬁom»the -

'scope and spirit of the invention. Although the invention has been described in

connection with specific’ -preferred el'xibodiments, it should .be: understood. that the

invention as <_:la_iméd should not be und_uly" hmxted to such speciﬁc cmbodnnents L
Indeed, various modifications of the described modes for carrying out the invention _ - -

which are obvious to those skilled in chemistry or related fields are intended to be .-
within the scope of the following claims. '
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CLAIMS

1. Use'of a c'onversion aéent to prepare frox'nA a food material a foodstuff =

compnsmg at least one functional ingredient, wherein the at least one functional
ingredient has been generated from at least one constituent of the food material by the

conversion agent.

2. A process for preparing a foodstuﬂ' compnsmg the steps of-

(i) providing a food material;
(ii) contacting the food material w1th a conversmn agent such that a functional

ingredient is generated by the convetsxon_,agent from at least one consut\_lcnt of the food -

3. A foodstuff preparéd from a food material, wherein the foodstuff cbminises at’
_ least one -functional ingredient; and: wherem the at least one functional mgradlent has
" been generated from at least one constituent of the food maienal by a conversion agmt.

4. Invention according to clann 1, 2 or 3 wherein the conversion agent is pment in

: ‘the foodstuff .

- .5..  Invention according to any one of the precedmg claims wherein the conversion .

30

agent is a catalyst.
6. Invention according to claim S wherein the conversion agent is an enzyme.

7. Invention according to claim 6 wherein the enzyme is selected from lipase, .
esterase, derivatives and mixtures thereof. -

8. Invention according to claim 6 or 7 wherein the enzyme is isolated from a plant,

an animal or a micro-organism.

9. Invention according to claim 8 wherein the micro-organism is selected from

. e
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. Aspergillus niger, Rhizopus delemar, Rhizopus arrhizus, Mucor miehei, P.feu_domon_as

.;'p.. Candida rugosa, Pencilium  roqueforti, Pencilium cyclopium, . Aspergillus . . -

tubingensis, Candida cylindracea, Thermomyces lanuginosus, Mucor - javanicy;,
Candida antarctica, Chromobacterium viscosum, Pseudomanas . _fluorescens,
Pseudomonas nitroreducans, Chromobacterium viscosum, Bacillus subtilis mutants and

combinations thereof.

10.  Invention abcbrding to any.dne of the preceding claims wherein the cd_nvcxsién

agent is present in an inactive form or'a denatured form in the foodstuff. =

1. Invéntibn according to any one of the preceding claims wherein the at least one - -
' constituént of the food material is selected from esters, monoglycerides, diglycerides, -

tnglycendes, fats, mcludmg lard, tallow and:butter fat; fatty acids, fatty acid esters,
waxes, wax esters, 01ls mcludmg oils extracted from or derived from . _palm 011, _
sunflower oil, soya bean oil, saﬂlower oil, cotton seed oil, ground nut oil, corn oxl, olive -

- oil, peanut-oil; coconut oil and rape seed oil, proteins; amino. aclds _protein: hydrolysates,;.-.: =

peptides’ (parlly hydrolysed: protein), a. constituent. compnsmg a hydroxy group (-OH),. -
polyvalent alcohols, including - glycerol; ~water, ethanol, sugars- mcl__l;dmg .sucrose,
ﬁuétose, glucose ‘(dextrose), lactose, and galactose; dextrins including maltodactnn, .
sorbitol, mannitol, fruit acids and hydroxy acids including citric acid, tartaric acid, lactic
acid and ascorbic acxd protems, amino -acids, ‘protein bydrolysaxes, peptides (partly -
hydrolysed protem) mixtures-and denvanves thereof. '

12.  Invention accoi'ding'to cIaim' 11 wherein the at least one constituent of the food
material is selected from monoglycerides, diglycerides, and mixtures thereof.

13.  Invention according o any one of the preceding claims wherein the functional
ingredient is generated from at least two constituents of the food material.

14. Invention according to any one 6f the preceding claims wherein the functional
ingredient is generated from a first constituent. and a second constituent of the food
material.
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15. . Invention according to claim 14 wherein the first constituent and the second
constituent are constituents of the foodstuff.

" 16.  Invention according to claim 14 or 15 wherein the first constituent is

. hydrophobic and/or lipophilic.

' 17.  Invention according to any one of claims 1410 16 wherein thé first constituent is -
" selected from fats, oils, fatty acids, derivatives and mixtures thereof. - '
- 18. Invention according to any foneuof claims 14 to 17 wherem thesecond

Is

20 .
' 20. Invention according to claims 14 to 18 wherein the Secon_d constituent is selected
from proteins, amino acids, protein hydrolysates, peptides (partly hydrolysed protein),

- constituent is hydrophilic.

19 Invention according to any one .of claims 14 to 18 wherein the second
constituent is selected from a constituent comprising a hydroxy group (-OH), leyvalén_t .
- alcohols, inéluding glycerol; water, ethanol, su_éars including sucrose, fruc;'pse, glucose

(dextrose), lactose, and galactose; dextrins including maltodextrin, sorbitol, mannitol,

. fruit acids and hydroxy acids including citric acid, tartaric acid, lactic acid and ascorbic.

acid; mixtures and derivatives thereof.

- derivatives and mixtures thereof.

30

21. - Invention according to any.one of the preceding claims wherein the foodstuff is
selected from baked goods,’ inc!uding breads, cakes, muffins, doughnuts, biscuits,
crackers and cookies; confectionery, including candies, caramels, chocolate and

 puddings; frozen products, preferably frozen dairy products, including ice cream and ice

milk; dairy produéts, including coffee cream, whipped cream, custard cream, milk
drinks and yoghurts; meat products, including processed meat products; edible oils and
fats, including w/o emulsions, o/w emulsions, margarine shortening and spreads; fine-

foods, including sauces and mayonnaise.
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22. - Invention according to claim 1 wherein the. foodstuff. comprises at least two -
functional ingredients, and Wwherein the at- least two functional ingredient have been
generated from a first constituent of the food material and a second constituent of the

' food material by a conversion agent.

23. Invention écootding to cla:m 22 wherein the first constituent is a constituent -

- comprising at least two ester groups, preferably a triester, more preferably a qiglydeﬁ(;e..: :

24,  Invention accorciing to claim 22 or 23 wherein the second constituent isa sugar S

- ora sugar alcohol, more preferablyias‘cdrbié acid.

. 25. - Invention accordmg to 'any_,one;'of the preccdihg claims wherein the at .l_mst one-— .. .

. - functional ingredient comprises or is an emulsifier.

26.  Invention- according “to ‘claim 25. Wwherein: the- emulsifier: is: selected.- from:~ ... - -

. 'moﬁoglycerides;digljrceﬁds, and. mixtures: thereof.

*27.  Useaccording to claim 1 substantially as hereinbefore described.

28. . Process according to claim 2 substantially as hereinbefore described.

29. Foodstuff according to claim 3 substantially as hereinbefore described.
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Present claims 1-29 relate to an extremely large number of possible
products and methods. Support within the meaning of Article 6 PCT and/or.
disclosure within the meaning of Article 5 PCT is to be found, however,
for only a very small proportion of the products/methods claimed. In the
present case, the claims so lack support, and the application so lacks

_ disclosure, that a meaningful search over the whole of the claimed scope.
is impossible. Consequently, the search has been carried out for those
parts of the claims which appear to be supported and disclosed, namely
those parts relating to the products and methods wherein the conversion
agent is an enzyme (1ipase), the first constituent is a fat, and the =~
- obtained food product is an emulsifier (see. examples, claims 13-24 and
pages 7,8,9 and 16 of the application). -

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
. international preliminary examination {Rule 66.1(e) PCT). The applican
35 advised that the EPO policy when acting as an International -
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during. any Chapter 11 procedure.
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